We describe some of the major needs for information technology and information systems in enhancing organizational effectiveness.
This leads to a consideration of reengineering efforts for enhanced organizational productivity. We note that information systems engineering efforts may be realized at the levels of product or systems, processes, or systems management. A major need in determining the most worthy mix of efforts at these three levels is determination is the most appropriate requirements for effort at each level. Some of the many ingredients that must be considered to evolve appropriate information systems are identified at the conclusion of this overview and perspective oriented paper.
Introduction
Individual and organizational productivity are major issues in much, if not all, of the world today. There has been much related discussion of the role of information technology and information systems in supporting engineering and reengineering of products and systems, processes, and management strategies for enhanced productivity. This paper, based upon contemporary works of the author ln (2) , provides a systems engineering perspective on information systems -or an information systems engineering perspective -for organizational productivity.
Diverse views of organizations
There have been a plethora of studies of organizational leadership, organizational design, planning and human performance in organizations.
Among these are such very classic and excellent works as the organizational studies of March and Simon"', the organizational design studies of Galbraith"', the strategic planning studies of Ansoff°' and Andrews's', the organizational psychology studies of Leavitt(" and Schein"', the public sector efforts of Lindblom"' and Wildavsky"0', and many others.
Organizations can be viewed as instruments designed to enable pursuit of well defined specified objectives. In this view an organization will be concerned primarily with four objectives"" : efficiency, effectiveness, flexibility or adaptability to external environmental influenceses, and job satisfaction. The Taylor approach to management and associated quality control was later dubbed Theory X Management 
Whether work is a source of satisfaction, and will be willingly performed, or punishment, and will be generally avoided, is a controlled variable for the organization.
(4) Most people will learn not only to accept responsibility, but also to seek it if the organization's structure and reward system is such as to encourage these virtues. (1) Remove controls while retaining accountability, to increase the sense of responsibillity and personal achievement.
(2) Increase the accountability of individuals for their own work, to increase the sense of responsibillity and recognition.
(3)
Give workers complete "natual'"' units of work to accomplish, to increase the sense of responsibility , achievement, and recognition .
( 4 ) Increase the authority of workers for the activities they perform, to increase the sense of responsibility, achievement, and recognition.
(5) Make periodic reports, such as performance evaluations, directly available to workers, rather than only to supervisors, to increase the sense of internal recognition.
( 6 ) Introduce and encourage workers to perform new and more difficult tasks that they have not previously performed, to increase growth and learning.
(7) Assign workers specific and specialized tasks thereby enabling them to become experts, to increase responsibility, growth and advancement. Theory Z°19' was proposed to cope with this difficulty.
Theory Z management stresses arriving at major decisions through a consensus based on shared values. Many ascribe the Japanese quality achievements to adoption of Theory Z principles"') necessary to implement the Theory Z organizational philosophy.
(1) Know and appreciate the Theory Z philosophy. (4) Implement the new philosophy.
(5) Develop the needed interpersonal skills.
(6) Evaluate progress in adopting Theory Z. (9) Identify and implement a system for slow evaluation and promotion.
(10) Broaden the path of career development.
(11) Implement Theory Z programs at the lowest organizational levels first.
(12) Seek areas of continued improvement.
(13) Continuously develop wholistic relationships. situations into "win-win" situations.
Boehm and Ross recommend four precepts that have been identified by Fisher and Uryl-") :
(1) Separate people from the problem at hand. (4) Insist on using identified, objective, and explicit criteria for judgment and choice.
They also identify a three phase management process that may be summarized as follows. (2) Human information processing is experiential and relies on simplification.
(3) Organizational change is incremental and evolutionary, with large changes being avoided.
(4) Data are a political resource to particular groups as well as an intellectual commodity. Each of these factors suggests problems in determing how information is processed by organizations. Thus, we see that information is a major concern relative to organizational efforts that also involve leadership, learning, and culture. do not occur at the same place and at the same time such that one group has responsibility for information use whereas another has responsibility for information availability. Also, people are prone to obtain more information than is needed since, under uncertaintly conditions the post outcome probabilities of events that do occur will be judged higher than the prior probabilities of these events. This will suggest that less information was obtained than should have been obtained and will, typically, lead to incentives to obtain too much information.
Feldman and March also indicate that much of the information that is obtained is obtained for surveillance purposes to uncover potential surprises rather than to directly clarify uncertainities for decisionmaking. Strategic misrepresentation of information , due to interpersonal conflicts and power struggles , is a third factor suggested as decoupling information gathering from decisionmaking. In this case, information must be suspected of bias. Finally, information is a symbol which indicates a commitment to rationality. There are many incentives to displaying the symbol even if it is not
used.
An organization is normatively concerned with enhancing efficiency, effectiveness, and explicability relative to administrative, governance, leadership , and managerial functions.
There are four generic approaches that can be taken in response to coping with organizational exigencies in pursuit of these attributes .
(a) An Inactive organization will attempt to avoid problems in the belief, or hope, that they will go away in a natural manner. If accorded sufficient protection from the external environment, such as guaranteed entitlements, survival is indeed possible in an inactive organization.
(b) A reactive organization is one which will respond to difficulties after they develop, generally using approaches that have worked well in the past. This may well be a proper response if the situation is one with which the decision maker is experientially familliar, and if the situation has been identified correctly. A reactive organization will be very conservative and risk averse, and will not typically anticipate crises or chaotic situations. These are organizations primarily concerned with their own internal environment and with its maintenance. An inactive or reactive organization will not be able to attend to crises, at least until after they eventuate, and will have persistence and survival as their highest aspiration.
(c) An Interactive organization is one that is concerned with its external environment. Such an organization will adapt to external change, at least at the level of symptoms. It will attempt to cope with crisis situations through the development of better responses to the external environment.
The interactive organization may, however, fail to learn through their inability to anticipate future perspectives and thereby will also fail to fully align theories in practice to espoused theories.
Thus, although an interactive organization might be able to respond will to crisis situations that impinge from the outside, it well not necessarily learn from so doing such as to make it necessarily better in responding to a new crisis that is of a fundamentally different type.
(d) The organization that accomplishes "doubleloop" learning, such that it learns how to learn better, is a proactive organization. It is able to apply knowledge principles and future perspectives that enable it to thrive in the face of continual change, including change of a chaotic nature, through adaptive behavior to enable it to adjust its structure, function, and purpose as appropriate Each of the five learning disciplines can exist at three levels. These are termed : principles, the guiding ideas and insights that suggest practices ; practices, the existing theories of action in practice; and essences, which are the wholistic and future oriented understandings associated with each particular disciplines. These correspond very closely with the principles, practices, and perspectives we have used to describe approaches to knowledge and systems engineering.
Based primarily on works in system dynamics, an approach for the study and modeling of systems of large scale and scope ; eleven laws of the fifth dimension are stated. We restate these here.
(1) Contemporary and future problems often come about because of what were presumed to be past solutions. (2) For every action, there is a reaction.
(3) Short term improvements often lead to long term difficulties.
(4) The easy solution may be no solution at all.
(5) The solution may be worse than the problem.
(6) Quick solutions, especially at the level of symptoms, often lead to more problems than existed initially.
Thus, quick solutions may be counterproductive solutions.
(7) Cause and effect are not necessarily related closely, either in time or in space. Sometimes actions implemented here and now will have impacts far away at a much later time.
The actions that will produce the most effective results are not necessarily obvious at first glance.
(9) Low cost and high effectiveness do not have to be subject to compensatory tradeoffs over all time.
(10) The entirety of an issue is often more than the simple aggregation of the components of the issue.
(11) The entire system, comprised of the organization and its environment, must be considered together.
Neglect of these laws can lead to any number of problems.
Most of these are relatively evident from Senge's description and our interpretation of the 11 laws of the fifth dimension.
For example, failure to understand law 11 leads to the fundamental attribution error in which we credit ourselves for success and blame others for our failures. Others have expanded on these notions, in an excellent work, Garvin"" indicates three pragmatic needs to bring about a learning organization in practice. He cites these in the form of three Ms.
(1) Meaning for the concept must be provided, in terms of an actionable, easy to apply, and well grounded definition of organizational learning.
(2) Management guidelines for practice must be supplied to enable operational activities as well as high aspirations.
(3) Measurement tools be provied to enable outcome assessment of learning activities.
These will enable the potential for improvement to be associated with the reality of improvement.
Five "building blocks" are suggested by Garvin.
These are : 
The organization develops a set of shared assumptions about operational goals that will accomplish its missions and achieve its strategic objectives.
The organization develops a set of shared assumptions about operational means that will accomplish its operational goals. Generally, this is reflected by organizational structures and the operational task control system.
The organization develops a set of shared assumptions about the measurement criteria and the information systems that will be used as indicators of success in goal achievement, or lack thereof.
(5) The organization develops a set of shared assumptions relative to the corrective efforts that will be used when it turns out that the detection and diagnostic efforts in the previous phase indicate that goals are not being achieved.
Culture has an impact on leadership, and leadership impacts culture. Each of these influence the actual functioning of the organization. The actual organizational purpose, function, and structure are clearly functions of the espoused purpose function and structure. Further, the culture formation process occurs at each of the four levels identified in Fig. 2 While people may be capable of being taught, and they may learn, they cannot be learned. That is to say that one cannot impose learning on people. One reason why this is the case is that people need to be actively involved in the learning process if they are to learn. 
Organizational structures and networking
There are a number of ways in which organizational structures and organizational information needs interact. This is especially important due to contemporary changes in organizational structure, which are influenced to a considerable extent by advances in information technology. Savage"" illustrates this well in his identification of five recognitional stages, denoted as "days ," in the life of many contemporary organizations.
These findings may be described as follows.
( 1) The organization is organized into a set of hierarchically related personnel and applications. These On the basis of these principles, he suggests ten pragmatic organizational considerations for enabling fifth generation management.
(1) Develop a technical networking infrastructure that is flexible and adaptable to organizational needs and continual change.
(2) Develop a data integration strategy. We have attempted here to provide a salient overview of one of the major works on horizontal management.
Essentially all of this suggests an approach towards creation of a horizontal organization that involves the sort of definition, development, and deployment phased efforts illustrated in Fig. 3 . As we have discussed here, and throughout much of our discussion in this chapter and the last two, the major precepts in implementing this and other approaches for total quality management and strategic reengineering involve the following 12 efforts.
(1) Make customer satisfaction the major driver of the organization, and the major dirver of organizational performance.
(2) Maximize contact and interaction with customers and suppliers. (10) Assign a process owner to each process.
(11) Flatten the hierarchy to reduce unnecessary It is important to note that maximization of short term, or long term for that matter , profits is not one of the fundamental objectives or activities. Profit is really, and should be regarded as, an objectives measure. If this is not done, ultimately the organization suffers , through the short range perspective that typically results.
There are many challenges associated with implementation of a horizontal management outlook. Among these are the culture and leadership issues we addressed earlier. These relate to many of the concerns associated with bringing about total quality management's', such as the implementation of work teams"'"'), which will generally be self managing, and implemented for crossfunctional purposes to meet organizational performance challenges for competitive advantage through people"')
Organizational transformation through information technology
We view systems engineering efforts as being concerned with product, process, and systems management"', as suggested by Fig. 4 . We have also illustrated how reengineering efforts can be conceptualized at each of these three levels"". We can envision a maturity model for systems engineering as being comprised of efforts at there three levels. appropriate changes at all of these three levels and with efficiency and effectiveness, and also with the explicability and equity issues necessary to bring this about and to insure a better tomorrow.
Summary
We have attempted to describe some of the major needs for information technology and information systems in enhancing organizational effectiveness.
To do this, we described several different perspectives on organizations and how organizational information contributes to, or detracts from, organizational learning.
Important in this regard is the critical use of information technology and organizational information systems to enhance the ability of organizations to move from reactive approaches to management and quality to interactive and proactive approaches. Next, we examined organizational cultures and posed the claim that information technology supports the development of a learning culture. This led us to examine, briefly, contemporary developments in organizational networks and the critical role of information technology and information systems in supporting human for enhanced organizational productivity. This led us to consider reengineering efforts for enhanced organizational productivity. As in Fig. 9 . The role of cost-effectiveness in systems engineering and reengineering at the levels of product, process, and systems management. (Manuscript received Aug. 1, '95)
